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A revision of the NewGuinean genus Novopsocus Thornton
(Psocoptera, Pseudocaeciliidae) with the description of two new
species

Philippe CUÉNOUD
Muséumd'histoire naturelle, c. p. 6434, CH-1211 Genève 6, Switzerland.

A revision of the New Guinean genus Novopsocus Thornton (Pso-

coptera, Pseudocaeciliidae) with the description of two new species. -

The New Guinean endemic genus Novopsocus Thornton was previously

known from six specimens, all attributed to the type species N. stenopterus

(Thornton & Smithers). The genus is here revised in the light of nine newly

collected individuals. Examination of published and of new material shows

that individuals previously attributed to the type species belong to two

different species, N. stenopterus itself and N. magnus sp. n. A third species,

N. caeciliae sp. n., is described on the base of a single male. The new data

show that the strong sexual dimorphism reported in Novopsocus is most

pronounced in TV. magnus, and absent in N. stenopterus (the incompletely

known N. caeciliae seems to be intermediate with respect to this character).

The autapomorphies previously postulated for the genus are not all valid,

although the validity of the genus itself is not questioned.

Keywords: Psocodea - Zelandopsocinae - new species - New Guinea

endemic - sexual dimorphism.

INTRODUCTION

Thornton & Smithers (1977) described Zelandopsocus stenopterus on the basis

of one female caught in the mountains near Woitape, Papua New Guinea (PNG). The

species was described as very peculiar, with narrow, strap-like wings, and a head with

a sharp vertex. The species was later transferred to Austropsocus by Thornton (1981),

who deemed it "highly abberrant [sic]". After having examined five specimens found

in the collections of the Bishop Museum, Thornton (1984) placed A. stenopterus as the

type species of the new, monotypic genus Novopsocus. He attributed the five new spe-

cimens (two of which were males) to Novopsocus stenopterus (Thornton & Smithers),

and redescribed the species as strongly dimorphic sexually, due to the particular

antennal morphology (first flagellar segment simple in female, massive and flattened in

male). Enquiries to the staff of the Bishop Museumby the author of the present paper

have revealed that the specimens mentioned by Thornton (1984) are no longer in this

collection. However, it was possible to locate three of them at the Australian Museum,

together with the holotype of N. stenopterus. In addition to these four specimens, nine

additional specimens were collected in PNGin 1993. The material examined indicates

the actual presence of three species in the genus, two of which are described as new.
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MATERIALANDMETHODS

Specimens were collected on the branches of small trees and shrubs in the

understorey and at the edge of undisturbed to moderately disturbed rainforest, using the

branch-beating technique (Lienhard, 1998). These specimens are deposited in the

Muséum d'histoire naturelle de Genève, Switzerland (MHNG). The other specimens

examined belong to the Australian Museum, Sydney (AMS).

The following abbreviations are used in the descriptions. BL: body length; FW:

forewing length; HW: hindwing length; fF: fore femur length and maximum width;

F: length of hind femur; T: length of hind tibia; tl, t2, t3: length of hind tarsomeres

(from condyle to condyle); fl: length and maximum width of first antennal flagel-

lomere; f2: length of second flagellomere; IO/D: shortest distance between compound

eyes divided by antero-posterior diameter of compound eye in dorsal view of head. -

For standard abbreviations concerning wing venation, see Yoshizawa (2005).

TAXONOMICPART

Species limits

Thornton (1984) concluded that the six specimens examined by him were

conspecific. The present sampling, broader despite its small size, shows that males of

Novopsocus belong to three different species, which are easily identified by the

antennal shape and the structure of the hypandrium. Moreover, they have notable size

differences (Fig. 1, Tab. 1), with the male of TV. magnus sp. n. being almost twice as

large as that of TV. caeciliae sp. n. (see below for species description and key). Females

are more difficult to distinguish, but comparison of measurements shows that all indi-

viduals are clustered in three non-overlapping classes (Tab. 1 and Fig. 2), and females

can thus be unambiguously associated with males of a similar size. Additional infor-

mation is given by the two cases where two individuals were found in the same sample

(1 â of TV. magnus and 1 9,1 â of TV. stenopterus and 1 9). In each case the female

belongs to the same size-class as the male. No other sample contained more than one

individual. Individuals of different size-classes were therefore never found together.

For all these reasons, the species are defined as done below.

Descriptions

Novopsocus Thornton

Novopsocus Thornton, 1984: 379 (type species: Zelandopsocus stenopterus Thornton &
Smithers).

Revised diagnosis (modified from Thornton, 1984): Belonging to the

Zelandopsocinae. Subgenital plate bilobed, lobes not overlapping, each with group of

2-3 apical setae; epiproct with dorsal setose flap; first flagellar segment of male antenna

massive and distinctly flattened, or slightly flattened but only weakly thickened, or

neither flattened nor thickened; hypandrium 3-lobed, or with a single median lobe;

phallosome with massive sclerites, no ribbon sclerite, pair of membranous (not

spinous) sacs; wings long and narrow, straplike; head capsule flattened, vertex sharp-

edged.

Discussion: See General Discussion at the end of this paper.
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Fig. 1

Habitus of the Novopsocus males. (A) N. magnus sp. n., holotype, with antennae broken after

fourth flagellar segment. Inset: head in frontal view (pilosity not figured). (B) N. stenopterus

(Thornton & Smithers), male collected 10.6.1993, with antennae broken after third flagellar

segment. Inset: head in frontal view (pilosity not figured). (C) N. caeciliae sp. n., holotype, with

antennae broken after the second flagellar segment. Inset: head in frontal (left) and lateral (right)

views (pilosity not figured, left antenna omitted). Drawing after a photograph of the three

specimens taken together. Scale bar = 1mm(insets not exactly to same scale). Wing pilosity not

figured. NOTE: The wing venation of the holotype of N. magnus is anomalous in the right

forewing (Rs three-branched and Mtwo-branched) and in the right hindwing (M two-branched

with Ml distally fused to R4+5).

Novopsocus magnus sp. n. Figs 1A, 3 A, 3B
Novopsocus stenopterus. - Thornton, 1984: 380 (in part).

Material examined: MHNG,holotype o\ PNG, Morobe Province, Mt Kaindi, 1400m,

22.6.1993, leg. Ph. Cuénoud. - MHNG,paratypes: 1 9 allotype, same data as for holotype (1

slide with terminalia, PC93.6.22.2, remaining parts in alcohol). - 1 9, ibidem, 16.08.1993, leg.

Ph. Cuénoud. - AMS, paratypes: 1 3, PNG, Southern Highlands province, Koroba, 1650m, 40
km west of Tari, 17.9.1963, leg. R. Straatman, mentioned and illustrated (fore wing, antenna,

paraproct, epiproct, hypandrium and phallosome) in Thornton (1984) under the name
N. stenopterus, associated slides now missing. -19, ibidem, 19.9.1963, leg. R. Straatman, men-
tioned and illustrated (subgenital plate) in Thornton (1984) under the name N. stenopterus, as-

sociated slide now missing. -19, PNG, Morobe Province, Bulolo River, 1 130m, 17.9. 1969, leg.

A. B. Mirza, mentioned in Thornton (1984) under the name N. stenopterus, terminalia missing.



334 P. CUÉNOUD

Table 1. Forewing length (mm), head width (i.e. greatest width of head capsule measured at

vertex, mm)and the IO/D ratio for all specimens available. Only forewing length and head width

are used in the graph of Fig. 2. The IO/D ratio is less informative than the two other measure-

ments, since it varies between sexes, and thus shows some overlapping when the sexes are

pooled.

Forewing length Head width IO/D ratio

[mm] [mm]

Novopsocus magnus sp. n.

Male, holotype

Male, Koroba
4.80

4.61

1.36

1.17

3.5

3.5

Female, Koroba 4.29 1.37 4.4

Female, Bulolo River 4.21 1.26 3.8

Female, Mt Kaindi, 16.8.1993 3.98 1.38 4.4

Female, Mt Kaindi, 22.6.1993 3.98 1.41 4.3

Novopsocus stenopterus (Thornton & Smithers)

Male, Mt Kaindi, 10.6.1993 3.78 0.87 2.7

Male, Mt Kaindi, 6.6.1993 3.74 0.95 3.1

Female, Mt Kaindi, 6.6.1993 3.74 1.02 3.4

Female, holotype

Female, Mt Kaindi, 24.6.1993

3.74

3.50

1.01

0.95

3.6

3.6

Novopsocus caeciliae sp. n.

Male, holotype 2.68 0.75 3.2

Other material: Published material (Thornton, 1984) that could not be located. 1 2,

PNG, East Sepik Province, Sepik River, Ambunti, 200m, 4.5.1963, leg. R. Straatman (N. mag-

nus or N. stenopterus) .-la, PNG, Morobe Province, Ulap, 800-1 100m, 9.1968, leg. N. L. H.

Krauss (probably N. magnus, since male antennal morphology seems too conspicuous to allow

misidentification; see Fig. 2 in Thornton, 1984).

Etymology: The species epithet refers to the comparatively large body size of

the species: magnus (Latin) = large.

Description of male: As in Thornton (1984) where the male is erroneously

attributed to N. stenopterus. Since none of the mounted parts used by Thornton could

be found, it was decided to choose the complete male as the holotype. Although the

specimen was not dissected, its hypandrium matches Thornton's description, with its

two lateral prongs and a broad median lobe. The antenna is strongly modified, with the

first flagellar segment strongly broadened and flattened (Fig. 1A). The holotype also

has a broadened fore femur, and the dorsal surface of the head capsule (frons, vertex)

is flat with a slightly concave area on each side. Thornton (1984) mentions that the Rs

and Mveins are separated in the forewing of the male specimen that he examined, but

this is not true for the remaining forewing of this specimen (preserved in alcohol),

where the veins are joined by a short crossvein (the mounted wing illustrated by

Thornton is now missing). These veins are meeting in a point in both forewings of the

holotype (which has normal venation in left fore- and hindwing but somewhat ano-

malous venation in both right wings, see Fig. 1A and corresponding legend).

Measurements (holotype). BL: 4.2 mm; FW: 4.8 mm; HW: 4.3 mm; fF: 1.12 x

0.39 mm; F: 1.32 mm; T: 1.58 mm; tl: 380/<m; t2: 100/<m;t3: 1 10 /im; fl: 2.32 x 0.29

mm; f2: 0.53 mm; IO/D: 3.5. - Male from Koroba. FW: 4.6 mm, fF: 0.89 x 0.30 mm;
IO/D: 3.5.
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Fig. 2

Scatter plot of the Novopsocus specimens examined arranged by their forewing length (hori-

zontal axis, mm) and head width (vertical axis, mm). Triangles: males; circles: females; semi-

circle: female holotype of N. stenopterus (Thornton & Smithers). It is to be noted that

dimensions do not overlap across species. The data used for this graph are presented in Table I.

Description of female: Colouration. Similar to male (see Fig. 1 A). Head dark

brown, frons somewhat lighter. Compound eye black, antenna light brown, maxillary

palp light brown, the two basal segments darker. Thorax dark brown, coxae dark

brown, trochanters very pale buff, femora dark brown, very pale buff at base (middle

legs) or in basal half (hind legs). Tibiae and first tarsal segments very pale buff, second

and third tarsal segments dark brown. Abdomen light brown with diffuse, darker

hypodermal colouration on the dorsal side. Forewing with dark veins, its membrane

brown with three hyaline areas (one at base of wing, one from base of pterostigma to

Rs + Mjunction and one around the nodulus), and lighter zones also in the marginal

cells between the pterostigma and the areola postica. Hindwing with a similar pattern,

simpler and attenuated.

Morphology. In general similar to male (see Fig. 1 A) except for antenna and ter-

minalia. Head dorsally slightly convex, broad with a sharp vertex. Maxillary palp with

a short and broadly rounded apical segment. Antenna similar to that of female

N. stenopterus, i.e. first flagellar segment not flattened and only very slightly thicker

than more distal flagellar segments. Claw without a preapical tooth. Forewing narrow;

veins bearing two rows of setae, CuP bare; Rs and M linked by a short crossvein, or

meeting in a point. Hindwing with bare veins, margin setose from the tip of Rl to anal

cell. Epiproct with a dorsal setose flap bearing two particularly long setae.
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Trichobothrial field of paraproct with 14-20 trichobothria. Subgenital plate posteriorly

slightly bilobed (Fig 3A; Fig. 7 of Thornton, 1984, illustrates the subgenital plate of the

female from Koroba), each lobe with two or three setae (distance between left and right

external seta 0.133 mm, thus one third larger than in the holotype of N. stenopterus -

0.100 mm). Gonapophyses (Fig 3B): ventral valve narrow and pointed, with short re-

current microtrichia at apex; dorsal valve with pointed preapical process, bearing short

recurrent microtrichia at tip, and rounded apex; external valve oblong and rounded,

with long setae, especially on distal margin.

Measurements (females from Mt Kaindi). BL: 4.0-4.5 mm; FW: 4.0 mm; HW:
3.3-3.5 mm; F: 1.14 mm; T: 1.38-1.52 mm; tl: 310-350 pm; t2: 80-90 //m; t3: 100-120

pm; fl: 1.46-1.52 x 0.08 mm; f2: 0.32-0.41 mm; IO/D: 4.3. - Range of FWfor all fe-

males known: 4.0-4.3 mm. Range of IO/D for all females known: 3.8-4.4.

Novopsocus stenopterus (Thornton & Smithers) Figs IB, 3C, 3D
Zelandopsocus stenopterus Thornton & Smithers, 1977: 443.

Austropsocus stenopterus (Thornton & Smithers). - Thornton, 1981: 439.

Novopsocus stenopterus. - Thornton, 1984: 380 (in part).

Material examined: AMS, holotype ?, PNG, Central Province, Woitape, above

2000m, 28.10.1963, leg. D. K. McAlpine (in alcohol, with wings, hind legs, antennae and ter-

minalia mounted on three slides). - MHNG: 1 6, PNG, Morobe Province, Mt Kaindi, 1400m,

26.4.1993, leg. Ph. Cuénoud (in poor condition, abdomen lost; assigned to species and sex on

the base of head width, 0.93 mm, and IO/D ratio, 3.1). - MHNG: 1 S 1 9, ibidem, 6.6.1993,

leg. Ph. Cuénoud (1 slide with male terminalia. PC93.6.6.1, and 1 slide with female terminalia,

PC93.6.6.2). - MHNG: 1 o\ ibidem, 10.6.1993, leg. Ph. Cuénoud. - MHNG: 1 9, ibidem,

24.6.1993, leg. Ph. Cuénoud.

Description of male: Colouration. Head dark brown, frons medially some-

what lighter, compound eye black, maxillary palp light brown. Antenna light brown at

base, becoming dark brown from the middle of first flagellar segment towards apex.

Thorax dark brown. Coxae dark brown at base, light brown otherwise. Trochanters,

femora and tibiae light brown, first tarsal segment light brown (front- and middle legs)

or very pale buff (hind legs). Second and third tarsal segments dark brown. Abdomen
light brown with very little, darker, hypodermal colouration. Terminalia medium

brown. Forewing brown, light at base and with a hyaline area from base of pterostigma

to the Rs + Mjunction, and lighter zones also in the marginal cells at the wing apex

and around the nodulus. Hindwing light brown, paler at base.

Morphology . Vertex sharp. Maxillary palp with a subglobular apical segment.

Antenna similar to that of female, but with the first flagellar segment slightly

thickened, but not flattened. Dorsal surface of head almost flat. Claw without a pre-

apical tooth. Forewing narrow; veins bearing two rows of setae, CuP bare; Rs and M
meeting in a point. Hindwing with bare veins, margin setose. Epiproct simple, with

some short setae at apex and a subapical transversal row of 4 long setae. Trichobothrial

field of paraproct with 22-23 trichobothria. Hypandrium (Fig. 3C) with a weakly

prominent, apically rounded median lobe, lacking the lateral prongs found in the two

other species (this character also checked and confirmed under the microscope in the

male that was not dissected). Phallosome (Fig. 3D) with complex endophallic sclerites

(somewhat deformed by slide mounting on Fig. 3D).
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Fig. 3

Novopsocus magnus sp. n., female from Mt Kaindi: Subgenital plate (A) and gonapophyses (B).

N. stenopterus (Thornton & Smithers), male: Hypandrium (C) and phallosome (D). N. caeciliae

sp. n., male: Hypandrium (E) and phallosome (F).
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Measurements (male from Mt Kaindi, 10.6.1993). BL: 3.0 mm; FW: 3.8 mm;
HW: 3.2 mm; fF: 0.68 x 0.21 mm; F: 0.92 mm; T: 1.26 mm; tl: 300 jim; t2: 60jim; t3:

90 jim; fl: 1.61 x 0.1 mm; f2: 0.49 mm; IO/D: 2.7. - Additional measurements

(specimen PC93.6.6.1). BL: 3.2 mm; FW: 3.8 mm; fl: 1.65 x 0.1 mm; IO/D: 3.1.

Description of female: See Thornton & Smithers (1977). Fore- wing length:

3.5-3.7 mm(the holotype's forewing length is 3.74 mm, not 3.30 mmas mentioned in

the original description). First segment of antennal flagellimi cylindrical, not

thickened. Subgenital plate with two or three marginal setae on each apical lobe

(female PC93.6.6.2 with three setae on one side and two on the other). IO/D: 3.4-3.6.

Novopsocus caeciliae sp. n. Figs 1C, 3E, 3F

Material examined: MHNG,holotype S , PNG, Madang Province, near Baitabag, 40m,
21.9.1993, leg. Ph. Cuénoud (1 slide with terminalia, PC93. 3.21.1, remaining parts in alcohol).

Etymology: This species is named after the late Cécile Chappuis, dear friend

of the author, who left us all too early.

Description of male: Colouration. Head dark brown, compound eye black,

maxillary palp light brown. Antenna medium brown, base of first flagellar segment

light brown. Thorax dark brown. Coxae and trochanters light brown. Fore leg: femur,

tibia and first tarsal segment light brown, second and third tarsal segments dark brown.

Middle leg: femur dark brown, very pale buff at its base, tibia and first tarsal segment

light brown, second and third tarsal segments dark brown. Hind leg: femur dark brown,

its basal half very pale buff, tibia light brown, first tarsal segment very pale buff,

second and third tarsal segments dark brown. Abdomen light brown ventrally, with

uniform dark hypodermal colouration dorsally. Terminalia dark brown. Forewing

brown, light in the basal 40%, with a hyaline area from the pterostigma to the Rs + M
junction and lighter zones around the nodulus and in the marginal cells between the

pterostigma and vein Ml. Hindwing pale at base, light brown in distal half.

Morphology. Vertex sharp. Maxillary palp with a short, subglobular fourth

segment. Antenna with first flagellar segment somewhat flattened but only weakly

thickened. Head dorsally slightly convex. Claw without a preapical tooth. Forewing

narrow; veins bearing two rows of setae, CuP bare; Rs and Mmeeting in a point.

Hindwing with bare veins and short marginal setae. Epiproct with short setae,

trichobothrial field of paraproct with 18-20 trichobothria. Hypandrium (Fig. 3E) with

a broad truncate median lobe and two pointed lateral prongs, similar to N. magnus (see

Thornton, 1984: Fig. 5). Phallosome (Fig. 3F) with complex endophallic sclerites.

Measurements. BL: 2.44 mm; FW: 2.7 mm; HW: 2.3 mm; fF: 0.55 x 0.16 mm;
F: 0.77 mm; T: 1.00 mm; tl: 250 jim\ t2: 40 jim; t3: 60 jim; fl: 1.06 x 0.07 mm; f2:

0.37 mm; IO/D: 2.7.

Key to the species of Novopsocus

1 Male: first flagellar segment of the antenna strongly broadened and

flattened (Fig. 1A). Female: large, forewing length > 4 mm, head width

> 1.2 mm, compound eyes relatively small (IO/D > 3.8) N. magnus sp. n.
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Male: first flagellar segment of the antenna only weakly thickened, not

flattened or only slightly flattened (Fig. IB & C). Female: forewing

length < 3.8 mm, head width <1.0 mm, I07D < 3.7 2

2 Forewing length ^ 3.5 mm. Male: posterior margin of hypandrium with

a single median lobe (Fig. 3C) N. stenopterus (Thornton & Smithers)

Forewing length ^ 2.7 mm. Male: posterior margin of hypandrium with

a median lobe and two pointed lateral prongs (Fig. 3E) N. caeciliae sp. n.

GENERALDISCUSSION

The present study allows a re-evaluation of Thornton's (1984) phylogenetic

analysis of Austropsocus, Zelandopsocus and Novopsocus. This analysis concluded

that Novopsocus is embedded in the genus Austropsocus, being a sister to the New
Guinean endemic A. perforatus Thornton & Smithers (a situation that questions

whether Novopsocus should be kept separate from Austropsocus, the latter being, in

this case, a paraphyletic group). The present study shows that three of the seven

autapomorphies mentioned by Thornton (1984) for Novopsocus are not valid for the

genus. These are: the sexually dimorphic antenna (well-developed only in N. magnus),

the presence of more than 5 apical setae on the subgenital plate (numbers vary from 4

to 6), and the 3-lobed hypandrium (not true for N. stenopterus, the type species). If the

latter character is considered a synapomorphy of Mmagnus and N. caeciliae, N. steno-

pterus would be the basal species. The sexually dimorphic antenna would be an

autapomorphy of N. magnus (however, a tendency to flattening of the first flagellar

segment can already be observed in TV. caeciliae), and its role (possibly in male-male

competition) remains to be elucidated. The remaining autapomorphies mentioned by

Thornton (1984) are supported by the present study: epiproct with dorsal setose flap;

wings long, narrow, straplike; head capsule flattened, vertex sharp-edged; hypandrium

median lobe simple. It seems therefore that Novopsocus, with its number of species

increased from one to three, is monophyletic.

A similar situation was studied by Yoshizawa et al. (2005) in the Psocidae

genera Podopterocus and Dinopsocus. They were defined by characters which later

were found to be sexually dimorphic or of variable presence in closely related species

(i. e. enlarged and flattened hind tibia and thickened first antennal flagellomere). The

types of these genera were finally shown to be male and female of the same species.

However, contrary to Novopsocus, it was not possible to define the genus Podopterocus

(=Dinopsocus) by at least one convincing autapomorphy. The females of some of the

sexually dimorphic species lack both of the above mentioned characters and cor-

respond to the females of the closely related genus Sigmatoneura, and the two genera

were synonymized thereafter (Yoshizawa et al., 2005).

In the case of Novopsocus there is little argument against its monophyly but the

question whether its position lies within another genus (for example Austropsocus, see

above) is beyond the scope of the present paper.
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